Chronic treatment with recombinant human erythropoietin exerts renoprotective effects beyond hematopoiesis in streptozotocin-induced diabetic rat.
Recombinant human erythropoietin (rHuEPO), which has been used clinically for the management of renal anemia, is reported to exert pleiotropic beneficial properties against acute ischemic/reperfusion injury in various tissues. To investigate the hypothesis that chronic treatment with rHuEPO might ameliorate diabetic nephropathy beyond hematopoiesis, rHuEPO (150 U/kg, subcutaneously) was administered three times per week to the streptozotocin-induced diabetic rats for 4 weeks. Streptozotocin (65 mg/kg, intravenously) significantly increased urinary protein excretion and collagen deposition in glomerular and tubulointerstitial areas in the kidney, which were attenuated by rHuEPO. rHuEPO normalized the levels of creatinine clearance, serum creatinine, and blood urea nitrogen of diabetic rats. RT-PCR analysis revealed that the expressions of mRNA for transforming growth factor-beta, osteopontin and adhesion molecules were enhanced in the diabetic rat kidney and that the overexpression of these molecules was suppressed by rHuEPO. rHuEPO exerted antioxidant properties by inhibiting renal activation and overexpression of NADPH oxidase. We found the activation of the Akt signaling pathway by the increased expression of phosphorylated Akt and GSK-3beta and a reduction of TUNEL-positive apoptotic cell death in renal tissue from rHuEPO-treated diabetic group. We also demonstrated that rHuEPO restored the endothelial nitric oxide synthase (eNOS) content in the diabetic rat kidney. On the other hand, treatment with rHuEPO did not affect blood glucose level, blood pressure, or hematocrit in diabetic rats. These results suggest that chronic treatment with rHuEPO attenuated renal injury beyond hematopoiesis and regulated apoptosis and eNOS expression, which might be due to the activation of Akt pathway.